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57 ABSTRACT

An antenna driving apparatus includes an antenna driving
gear (3) which has a tooth portion (3a) on part of its
periphery and i1s rotated by rotation of a driving force
transmitting gear (2) which is engaged with the tooth portion
(3a) of the antenna driving gear (3). A gear cover (12) which
has a plurality of cover elements (12a) and 1s pivotally
supported on the tooth portion (3a) of the antenna driving
gear (3) at each of both ends tracks around an opposite side
of the driving force transmitting gear (2) and back to the
antenna driving gear to cover the tooth portion (3a) and the
driving force transmitting gear (2). Each of the cover ele-
ment (12a) is designed to have a substantially U-shaped
cross-section to form a space to which the tooth portion (3a)
faces. Adjacent ones of the cover elements are swingably

linked to each other.

10 Claims, 7 Drawing Sheets
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1
ANTENNA DRIVING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an antenna driving appa-
ratus having a gear cover to protect gears for driving an
antenna such as a parabola antenna.

2. Description of the Related Art

An antenna driving apparatus having a gear cover which
covers a gear tooth portion of an antenna driving gear in
order to protect the antenna driving gear from dust, rain
walfter, etc. has been generally known as one type of antenna
driving apparatus for a parabola antenna, etc. which 1is
mounted on the ground.

This type of antenna driving apparatus i1s disclosed in

Japanese Utility Model Application Laid-open Publication
No. Sho-57-46309 entitled “ANTENNA APPARATUS

HAVING GEAR PROTECTION COVER”, and this appa-
ratus 1s constructed as shown in FIGS. 1 to 3.

The antenna driving apparatus as disclosed in the above
publication will be described with reference to FIGS. 1 to 3.
In the figures, reference numeral 1 represents an antenna
driving apparatus which includes a driving force transmit-
fing gear 2, an antenna driving gear 3 and a gear cover 4.

The driving force transmitting gear 2 1s rotated by a
driving source 5 such as a motor, and 1t 1s mounted on an
antenna support table 6. The antenna driving gear 3 1s
provided with a tooth portion 3a which 1s formed on the
periphery thereof and pivotally rotated around a center shaft
(elevation axis) 7 by the driving force transmitting gear 2.
The tooth portion 3a 1s provided substantially 90 degrees
around the center shaft 7 in the peripheral direction thereof.
The antenna driving gear 3 1s mounted on the antenna
support table 6. A parabola antenna (antenna main reflection
mirror) 8 is rotated by the above units. Further, a guide rail
9 1s mounted on each side surface of the antenna driving gear
3 so as to extend along the peripheral or circumierential
direction.

The gear cover 4 comprises a plurality of gear cover
clements 4a (4al, 4a2, . . . , 4an), and gear cover elements
4al, 4al at both end portions relative to the peripheral
direction are fixed to the side surface of the antenna driving
cgear 3 and the antenna support table 6, respectively. Each
gear cover element 4a (4al, 4a2, . . ., 4an) which covers the
gear tooth portion 3a of the antenna driving gear 3 1is
mounted on the guide rail 9 through a shoe 10 so that the
oear cover 4 1s Ireely expanded and contracted in the
peripheral direction.

Each cover element 4al, 4a2, . . . , 4an of the gear cover
4 1s made of metal and has a box shape, and the tooth portion
da of the antenna driving gear 3 faces the inside of each
cover element. Each cover element 4al, 442, . . . 1s formed
with an 1nner space theremn so that a cover element at an
antenna driving gear side of the adjacent cover elements can
accommodate an antenna support table side of a cover
clement theremn. Accordingly, the cover elements 4al,
4a2, . . ., 4an are designed so that the cover element 4an at
the terminal end has the largest inner space and the cover
clement 4al at the starting end has the smallest inner space,
whereby the gear cover 4 can be expanded and contracted by
changing a relationship in the circumierential position
between the neighboring cover elements 1n accordance with
the rotation of the antenna driving gear 3. FIG. 1 shows an
expanded state of the gear cover 4, while FIGS. 2 and 3 show
a contracted state of the gear cover 4.
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In the above conventional antenna driving apparatus, the
cover element at the antenna driving gear side of the
adjacent cover elements 4al, 4a2, . . . , 4an 1s designed 1n
such a shape that 1t can accommodate the cover element at
the antenna support table side of the adjacent cover
clements, and thus the respective cover clements 4al,
4a2, . . . , 4an must be designed to be different sizes. As a
result, the respective cover elements 4al, 4a2, . . . , 4an are
designed to be different shapes or sizes, and this makes 1t
cumbersome to manufacture the gear cover 4.

Further, since the respective cover elements 4al, 4a2, . . .,
4an are designed so that the rear cover element (antenna
driving gear side cover element) can accommodate the
adjacent front cover element (antenna support table side of
the cover element) therein, the cover elements are gradually
larger 1n the order from the cover element 441 at the start end
to the cover element 4an at the terminal end, and thus the
overall gear cover size 1s 1ncreased.

Still further, since each cover element 4al, 442, . . . , 4an
1s formed 1nto a box shape, it 1s necessary to detach the gear
cover 4 from the antenna driving gear 3 for cleaning and
inspection, and this makes the cleaning and inspection of the
gear cover 4 cumbersome.

SUMMARY OF THE INVENTION

The present mnvention has been implemented 1 view of
the foregoing situation, and has an object to provide an
antenna driving apparatus which can simplify the manufac-
turing process of the gear cover and also the cleaning and
inspection of the gear cover, and further can be designed in
a small size.

In order to attain the above object, according to the
present 1nvention, there 1s provided an antenna driving
apparatus, comprising an antenna driving gear which has a
first tooth portion on a part of a periphery thereof; a driving
force transmitting gear which has a second tooth portion on
a periphery thereof engaged with the first tooth portion; and
a gear cover having a plurality of cover elements which 1s
pivotally supported on the first tooth portion of the antenna
driving gear at each neighborhood of both ends 1n a periph-
eral direction thereof and disposed through an opposite side
of the driving force transmitting gear to the antenna driving
oear side to cover the first and second tooth portions,
wherein each of the cover elements 1s designed to have
substantially U-shaped cross section to form a space portion
to which the first and second tooth portions are faced, and
respective two adjacent cover elements are swingably linked
to each other.

According to an aspect of the present invention, the
antenna driving apparatus further comprises a guide roller
for guiding the gear cover so as to bypass through the
opposite side of the driving force transmitting gear to the
antenna driving gear side.

According to an aspect of the present invention, the
antenna driving apparatus further comprises a tensioner for

applying tension to the gear cover to prevent slacking
thereof.

According to an aspect of the present invention, the
respective two adjacent cover elements are linked to each
other by a joint pin.

According to an aspect of the present invention, the
respective two adjacent cover elements are linked to each
other by a flexible joint member. Here, a gap between the
respective two adjacent cover elements formed at both side
walls thereof and at a bottom portion thereof can be sealed
with the flexible joint member.
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According to an aspect of the present invention, the
antenna driving apparatus further comprises a cover piece
secured to a side surface of the antenna driving gear, the
cover piece covering a gap between an edge of a side wall
of the cover element and the side surface of the antenna
driving gear.

According to the present mvention, each of the cover
clements of the gear cover 1s designed to have a substantially
U-shaped cross section to form a space portion to which the
tooth portion 1s faced, and the respective two adjacent cover
clements of these cover elements are freely swingably linked
to each other, so that all the cover elements can be designed
with the same dimensions. Therefore, a gear cover having,
the cover elements having same shape can be achieved, so
that the manufacturing process of the gear cover can be
simplified.

Further, all the cover elements can be designed to have the
same shape, and this makes it possible to reduce the dimen-

sion of each cover element, so that the overall size of the
cover can be reduced.

Still further, the gear cover has cover elements each of
which 1s designed to have a substantially U-shaped cross
section, and disposed at the opposite side of the driving force
fransmitting gear to the antenna driving gear side. Therefore,
it 1s unnecessary to detach the gear cover from the antenna
driving gear for cleaning or inspection, so that the cleaning
and 1nspection of the gear cover can be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of a part of a conventional antenna
driving apparatus;

FIG. 2 1s a cross-sectional view of a gear cover shown in
FIG. 1;

FIG. 3 1s a longitudinally sectional view showing the gear
cover shown 1n FIG. 1;

FIG. 4 1s a front view showing the main part of an antenna
driving apparatus according to a first embodiment of the
present invention;

FIG. § 15 a front view showing the overall construction of
the antenna driving apparatus according to the present
mvention;

FIGS. 6A and 6B are a perspective view and a cross-
sectional view showing a gear cover of the antenna driving
apparatus according to the first embodiment of the present
mnvention; and

FIGS. 7A and 7B are a perspective view and a cross-
sectional view showing the main part of a gear cover of an
antenna driving apparatus according to a second embodi-
ment and a third embodiment of the present invention,
respectively.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments according to the present invention
will be described hereunder with reference to the accompa-
nying drawings.

FIG. 4 15 a front view showing the main part of an antenna
driving apparatus according to a first embodiment of the
present invention, FIG. 5 1s a front view showing the whole
construction of the antenna driving apparatus of the first
embodiment of the present invention, and FIGS. 6A and 6B
are a perspective view and a cross-sectional view showing a
gear cover of the antenna driving apparatus according to the
first embodiment of the present invention. In the figures, the
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4

same elements as a FIGS. 1 to 3 are represented by the same
reference numerals, and detailed description thereof 1s there-
fore omitted.

In the figures, reference numeral 11 represents the antenna
driving apparatus, which has a driving force transmitting
ocar 2 and an antenna driving gear 3. The driving force
transmitting gear 2 1s rotated by a driving source § such as
a motor, and 1t 1s mounted on an antenna support table 6. The
antenna driving gear 3 1s provided with a tooth portion 3a
which 1s formed on the periphery thereof and pivotally
rotated around a center shaft (elevation axis) 7 by the driving
force transmitting gear 2. The tooth portion 3a 1s provided
along substantially 90 degrees around the center shaft 7 in
the peripheral direction thereof. The antenna driving gear 3
1s mounted on the antenna support table 6. A parabola
antenna 8 1s rotated by the above units.

The antenna driving apparatus has a gear cover 12 and a
oguide roller 13 comprising rollers 13a, 135, 13c. Both ends
of the gear cover 12 are pivotally and freely swingably
attached through a pin 14 to the tooth portion 3a of the
antenna driving gear 3 in the neighborhood of both ends
thereof 1n the peripheral direction, and 1t 1s disposed so as to
pass around the opposite side of the driving force transmit-
ting gear 2 to the antenna driving gear 3. This gear cover 12
comprises a plurality of cover elements 12a (12al,
1242, . . ., 12an) which cover the tooth portion 2a of the
driving force transmitting gear 2 and the tooth portion 3a of
the antenna driving gear 3.

As shown 1n FIGS. 6A and 6B, each cover element 12a
(12al1,1242, . .. ,12an) is designed so as to have a U-shaped
or channel-shaped cross section having two side walls a, b
facing to each other through a space portion G to which the
tooth portions 2a, 3a of the gears 2, 3 are confronted, and a
bottom portion ¢ for linking the side walls a, b. The height
of the side walls a, b of each cover element 1241, 1242, . . .,
12an 1s set to be slightly larger than the tooth depth B of the
antenna driving gear 3, and the dimension between the side
walls of each cover element 1s set to be slightly larger than

the face width A of the antenna driving gear 3 as shown 1n
FIG. 6B.

The respective two cover elements which are adjacent to
cach other are freely swingably linked to each other through
a pin 14. The cover elements 12a1 and 12an at both ends of
the gear cover 12 are pivotally mounted on the side surfaces
of the antenna driving gear 3. Accordingly, the gear cover 12
1s moved interlockingly with the rotation of the antenna
driving gear 3. Attached in this manner, the gear cover 12 1s
wrapped around the antenna driving gear 3 while bypassing
(turning) around the guide roller 13. That is, the gear cover
12 1s moved while tracing the locus corresponding to the
curvature around the guide roller 13 and the curvature
around the antenna driving gear 3.

The guide roller 13 comprises a single guide roller 13a for
pressing the bottom portions ¢ of the cover elements 12al,
1242, . . ., 12an so as to move the gear cover 12 away from
the surface of the antenna driving gear 3, and guide rollers
1356 and 13c¢ which are juxtaposed at each side of the guide
roller 13a for supporting the bottom portions ¢ of the cover
clements 12al, 1242, . . . , 12an. The guide rollers 13a, 135
and 13c are freely rotatably mounted on the antenna support
table 6 through roller support members 154, 155 and 13c,
respectively. Accordingly, the gear cover 12 1s bypassed
around the opposite side of the driving force transmission
ogear 2 to the antenna driving gear 3 through neighborhood
of the guide roller 13 (moves away from the contracting
surfaces between the driving force transmission gear 2 and
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the antenna driving gear 3) and guided to prevent the gear
cover 12 from getting jammed between the gears 2 and 3.

Further, a tensioner 17 having an adjustment spring 16 for
applying force to the guide roller 134 1s provided to urge the
ouide roller 132 away from the antenna driving gear 3,
thereby preventing slacking of the gear cover 12. The
tensioner may also be provided to urge the guide rollers 135,
13c toward the antenna driving gear 3.

The tooth portion 3a of the antenna driving gear 3 which
1s exposed to the outside 1n the neighborhood of the guide
roller 13 1s covered by a cover (not shown).

According to the antenna driving apparatus thus
constructed, when the driving force transmitting gear 2 1s

rotated by the driving source 3, the antenna driving gear 3
1s rotated 1n a rotational direction corresponding to that of

the driving force transmitting gear 2, and the parabola
antenna 8 1s also rotated. The gear cover 12 moves 1nter-

lockingly with the rotation of the antenna driving gear 3
while being guided by the guide rollers 134 to 13c.

In the above embodiment, the respective two adjacent
cover elements (the cover elements 12al and 1242, for
example) of the cover elements 12al, 1242, . . . , 12an are
freely swingably linked to each other by a link pin 14.

However, the present invention 1s not limited to this embodi-
ment. For example, the same effect as the first embodiment
can be obtained if the respective cover elements are linked
to each other by a flexible joint member 21 1n place of the
link pin 14 as shown 1n FIG. 7A (a second embodiment). The
flexible joint member 21 1s made of plastics, rubbers, etc. In
this case, the respective adjacent two cover elements 12al,
1242 are linked to each other by the flexible joint member
21 so that the gap between the elements formed at the both
side walls a, b and at the bottom portion ¢ 1s sealed with the
flexible joint member 21, so that the dust-proof and water-
proof effects can be further enhanced.

Further, 1n the above first embodiment, each of the cover
clements 12al, 1242, . . . , 12an covers the tooth portion 3a
of the antenna driving gear 3 with a gap opened upwardly
between the upper edges of the side walls a, b of the cover
clements and the side surfaces of the antenna driving gear 3,
however, the present mnvention 1s not limited to the above
embodiment. If a cover piece 31 is secured to the side
surface of the antenna driving gear 3 so as to cover the
above-mentioned gap as shown in FIG. 7B (a third
embodiment), the dust-proof and water-proof effects can be
more greatly enhanced than the first embodiment.

In the above embodiments, the present imvention 1s
applied to the case where the parabola antenna 1s driven,
however, the embodiments as described above may be
applied to the driving of the other antennas in the same
manner.

What 1s claimed 1s:

1. An antenna driving apparatus, comprising:

an antenna driving gear which has a tooth portion on a
part of a periphery thereof;

a driving force transmitting gear which has a tooth portion
on a periphery thereof engaged with the tooth portion
of the antenna driving gear; and

a gear cover having a plurality of cover elements and
further having opposite ends which are pivotally sup-
ported on the tooth portion of the antenna driving gear,
whereln
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the driving force transmitting gear 1s positioned between
the gear cover and the antenna driving gear and
between the ends of the gear cover such that the gear
cover covers the tooth portions of both the antenna
driving gear and the driving force transmitting gear,

cach of the cover elements has a substantially U-shaped
cross-section to form a space 1n which the tooth por-
tions are accommodated, and

adjacent cover elements are swingably linked to each

other.

2. The antenna driving apparatus as claimed 1n claim 1,
further comprising at least one guide roller for guiding the
gear cover away from the antenna driving gear, around a side
of the driving force transmitting gear opposite a side engag-
ing with the antenna driving gear, and back to the antenna
driving gear.

3. The antenna driving apparatus as claimed 1n claim 1,
further comprising a tensioner for applying tension to the
gear cover to prevent slacking thereof.

4. The antenna driving apparatus as claimed 1n claim 1,
wherein adjacent cover elements are linked to each other by
a joint pin.

5. The antenna driving apparatus as claimed in claim 1,
wherein adjacent cover elements are linked to each other by
a flexible joint member.

6. The antenna driving apparatus as claimed 1n claim 5,
wherein a gap between adjacent cover elements formed by
side walls thereof and bottom portions thereof 1s sealed with
the flexible joint member.

7. The antenna driving apparatus as claimed 1n claim 1,
further comprising a cover piece secured to a side surface of
the antenna driving gear, the cover piece covering a gap
between an edge of a side wall of the cover element and the
side surface of the antenna driving gear.

8. An antenna driving apparatus, comprising:

an antenna driving gear;

a driving force transmitting gear engaged with the antenna

driving gear; and

a gear cover having a plurality of cover elements and

further having opposite ends pivotally supported on the
periphery of the antenna driving gear, wherein the
driving force transmitting gear 1s positioned between
the ends of the gear cover and between the gear cover
and the antenna driving gear such that the gear cover
follows the periphery of the antenna driving gear until
a vicinity of the driving force transmitting gear, upon
which the gear cover diverges away from the antenna
driving gear to follow the periphery of the driving force
transmitting gear around and back to the antenna driv-
Ing gear so as to cover teeth portions of both the
antenna driving gear and the driving force transmitting,
gear.

9. The antenna driving apparatus as claimed 1n claim 8,
wherein each of the plurality of gear cover elements are the
same SIZE.

10. The antenna driving apparatus as claimed 1n claim 8,
wherein the plurality of cover elements are pivotally linked
to each other.
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